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Specifications 

1 . Title of the Invention: Anticancer Drug Having Chlorophyll Derivative Effective 

Component 



2. 



Scope of the Patent=s Claims 



An anticancer drug having as an effective component a chlorophyll derivative, disclosed 
by the general formula: 



general formula 



[insert formula] 



(in this formula, X indicates an H atom or OH base, Y indicates a -COOCH 3 base or H 
atom, Z is a Mg atom or 2 H atoms (position 13,14). 



Detailed Explanation of the Invention 



This invention relates to a novel type of an anticancer drug having as an effective 
component a chlorophyll derivative. 

More specifically, this invention relates to an anticancer drug having as an effective 
component a chlorophyll derivative, disclosed by the general formula: 

general formula 
[insert formula] 

a Me at./r^ ? * - H ° T ° H Y indicateS a C00CH 3 base <* H atom, Z is 
a Mg atom or 2 H atoms (position 13,14). 

Chlorophyll derivatives expressed by the formula above have not been known at all from 
prior 3TT. 

[page 2] 

? 6 in 7 nto 1 rs of *!f inv e°tion have already discovered 10-hydroxy phaeophorbide 
^eremafter referred to as OH-Phd) which displays an extremely powerful optical activity 

SS^n^E? 1 ^ t0 3 SpedflC CNiSudoka, Summary of 

Lectures from the 55 Conference, see pages 476, 477). Next, when they were developing the 

foTutT 6ffeCt £*? at ^ POint Wh6n a cWoro P h y U derivati - disclosed by ^ 

t^nrt T ^ ^ ^ T ent ° rS diSC ° Vered this not onJv ^ Active cumulation 
17— T""" CdlS ' ^ 3150 ** ** dischar S e from ^ slow, and 

cond^tS ^ ^ ^ S " Ppressed - ™» was observed by the authors during irradiation 
conducted with vuable rays m the range of 400 ~ 700 nm. Tne authors also discovered that tumor 



cells were destroyed, that discharge from normal organs and cells occurred quickly, that 
absolutely no reaction occurred in a dark environment and there was no toxicity. 

The present invention is based on this discovery. 

The following compounds can be used for the chlorophyll derivative expressed by the 
formula above. 




Name 



1 0-hydroxyphaeophorbide a 
phaeophorbide a 



pyrophaeophorbide a 



10-hydroxychlorophyllide a 
chlorophyllide a 



pyrochlorophyllide a 



Notes: 



1) Symbols in the Formula 




X 
-OH 
-H 
-H 

■OH 
•H 



-H 



Y 

-COOCH; 
-COOCH3 
-H 

■COOCH3 
■COOCH3 



-H 



2H 
2H 



Mg 
Mg 



Mg 



2) Abbreviation 



OH-Phd 
Phd 



OH-Chld 
Chid 



Pyrochld 



1 ) X indicates position 1 0, Y indicates position 1 1 in the orientation of each substance. 

-2H of Z indicates position 13 and position 14' in the orientation, Mg is linked to each N. 
2. Materials Used in the Specifications 

o« , 1 £^ nt yCarS ' h ^ disclosed (ty T J - Dougherty et al., in Cancer Research, 38, 2628 ~ 
1978) that the optical effect of hematoporphyrin derivatives was tested for the purposes of 
treatment of tumors. With respect to said phaeophorbides, it was discovered that OH-Phd is 
characterized by a relatively high optical activity when compared to hematoporphyrin, as well as 
by a high selective cumulation in tumors and a quick discharge from normal organ cells. 

^ substance is activated in particular in the optical wavelength band in the range of 
400 ~ 700 nm, it has a high transmissivity in living organism in the wavelength band range of 
600 ~ 700 nm (the effective wavelength region is 640 ~ 690 nm), and the optical activity of this 
substance (activity per unit of time, per irradiating energy, and the dissolving amount of 
biological components per unit of administration) is as much as 1 0 times higher than that of 
Hematoporphyrin (effective wavelength is 630 nm). 
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Phaeophorbides are non-toxic in living organisms in a dark environment, and even with 
visible light rays in the range of 400 ~ 700 nm, if the light rays per se are not toxic. 

Accordingly, this makes it possible to destroy tumor cells very effectively and also very 
safely through irradiation after controlled administration. 

Glass fibers developed in recent years made it possible to perform irradiation with light 
rays in the internal parts of bodily organs. In addition, it was also confirmed that infrared light in 
the wavelength range of 600 ~ 700 nm can be used for effective transmission of energy inside 
living organism up to about 3 cm. This means that basically all regions in tumors can be reached 
with irradiating light rays. 

Furthermore, because very narrow directivity can be achieved by using laser light rays 
which have excellent condensing characteristics, this makes it possible to increase the effect of 
the reaction. 

The optical effect is essentially caused by an excitation of a photosensitized substance 
contained in a living organism due to the energy of visible light rays. Subsequently, a safe 
oxygen activation occurs when active oxygen is generated (a certain type of oxygen, 1 0 2 ). This is 
followed by oxidation and decomposition of lipids present in a living organism, as well as of 
protein nucleic acids, etc. Because the resulting effect is destruction to cells, this can cause 
indiscriminate damage to cells when a living organism that includes a photosensitized substance 
is irradiated by light rays. However, as long as this photosensitized substance is cumulated 
selectively in tumor cells, the tumor cells can be destroyed without exerting an influence on 
normal cells. 

The following is a detailed explanation of this invention. 

The method that was used to manufacture chlorophyll derivatives utilized for the 
anticancer drug of this invention will be explained first. 

Said chlorophyll derivative manufacturing method is characterized by the fact that 
chlorophyllase contained in cells of green plants containing chlorophyll is utilized, as well as 
oxidation with dephytylization achieved by oxidation oxygen. 

[page 3] 



This method is thus a chemical manufacturing method using plants as inactivated raw 
material together with oxidation oxygen and chlorophyllase in cells or with isolated chlorophyll. 
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Among the raw materials that can be used with a method characterized by conducting 
oxidation and dephytylization with oxidation oxygen via chlorophyllase in cells of plants or 
chlorophyll in green plants are plants containing chlorophyll and having chlorophyllase activity 
and oxidation oxygen activity. Although any such plants can be utilized, it is best to use plants 
characterized by a large content of chlorophyll and a high level of oxygen activity for the 
purposes of mass production on an industrial scale. For instance Chlorella, Senedesmas, and 
similar green algae can be used as raw material from the viewpoint of the yield, the economic 
characteristics, etc. 

The following is a detailed explanation of a concrete example of a method to manufacture 
said chlorophyll derivative by using Chlorella as the raw material. 

After 10-hydroxychlorophyllide a was derived with oxidation oxygen from Chlorella cells 
containing chlorophyll a, Chlorella cells were cultivated again with a common method using 
derivation of 1 0-hydroxychlorophyllide via chlorophyllase inside the cells and by removing the 
carbon source, or in a buffer solution such as a phosphate buffer solution (pH 7.0), preferably at a 
temperature that is SEC higher than a suitable temperature for Chlorella cells (about 40EC). The 
processing was conducted for a period of 6 - 48 hours while the culture was stirred with an air 
current. (Treatment Solution - A). 

After an organic solvent was then added to the treatment Solution - A obtained in this 
manner, for example acetone, methanol, ethanol (with a concentration of up to 70%, although an 
optimal concentration is 30%), the solution was aged for a period of 3 hours, preferably when the 
optimal temperature was reached (36EC), at a temperature conducive to the chlorophyllase effect 
in chlorophyll. (Aged Solution - B). 

These operations were used to form an oxidized OH base containing hydrogen in position 
10 in chlorophyll. After the phytyl base was substituted by H from position 12 in the 
chlorophyllase, this made it possible to obtain chlorophyllide a with phytyl in position 12 
forming H without oxidation of 10-hydroxychlorophyllide a and position 10 in chlorophyll. 

Chlorophyll pigment extraction can be used with generated OH-Chld and Chid according 
to a common method and a common refining method can then be used for isolation. For example, 
after centrifugal separation is applied to Aged Solution B, the supernatant is formed, methanol is 
then added again to the residue and the pigment is extracted. The supernatant is mixed with the 
extract and after the mixed solution is enriched under reduced pressure, chloroform is added and 
mixing is applied again. After that, distilled water is added which is followed by washing. The 
chloroform layer is removed so that a residue dissolved in ethanol can be obtained after 
chloroform is removed under reduced pressure. Then, separation can be conducted with thin 
layer chromatography, etc., and through distribution using a 17% hydrochloric acid solution, 
which makes it possible to obtain OH-Chld and Chid. 
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used to obSf^^^ ^ f° Ve d A 6SCribed 0H - CMd ^ CWd manufacturing method was 

ob^ned afTer ^ T I T ' A *" Pr0CCSSi ^ «* A * ed Solution - B was 

obtained after Aat, a heat treatment was applied for 30 minutes at 70EC (50 ~ 80EC) to celk 

produced by CbJorella without preparing Treatment Solution - 1. Also, after suspeSon nf 

SS;^ ^ ab ° Ve menti ° ned C — tion ' Ae P« ^wed 

J h T,f a tem P erat ^ of 20 ~ 50 EC in a neutral pH and the phytyl 
base m position 12 m chlorophyll ,s substituted by H from chlorophyllase which make.* 
possible to obtain an optimal yield of chlorophyllfde a. In addition ^ ^ be^he with 

neu^nR 3 Peri ° d ° f ab ° Ut 8 ~ 24 hours at a tem P-ture J 50 Ic in a 

Mg can be easily substituted with a H atom with the hydrochloric acid solution with 
common processing involving separation and refinine of OH Phu „ ™f , 
obtain OH-Phd or Phd 8 OH ' ChJd or Chld > ma &ng it possible to 



[page 4] 



rx^tss^ t ^ a hydro8en M™ atom 

that ZS^otS^l *, °^ cal "^tunng method using as raw material chlomphyl 
■ """y 1 ^ ™ ™ e cells . <aig« compound can be obtained with the same 

" t°s nbed^ ^ £? ^ 0Xidati ° n ^ «^ - d XophyUase 
vity used as descnbed above, with the exception of chemical oxidation and dephytylization. 

weak ox^on^H^' ^ .^chlorophyll obtained from chlorophyll by a 

^^hZLZf^Zt W,th SaCChar ° Se C ° 1Umn ^omatography and L/ 

obtain OH-Phd^tih a lu^gh yieldL^ "** 3 ° % hydr0cWoric acid > e ^ling to 

The inventors of this invention were thus able to obtain highly active OH-Phd and OH- 
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Phd characterized by a low activity. The data obtained is shown below in Table 



Molecular Formula 



R f (TLC) 



Table 1 



High-Activity OH-Phd 



C35H 36 0 6 N 4 




Chemical Shift 
(NMR) 



0.34 
8 4.73 
7 4.47 



Low-Activity OH-Phd 



CasHseOfiN, 




0.21 
4.45 
4.09 



Notes: 



E667/E409: 



Rf (TLC): 



The ratio between the maximum absorption of red color and the maximum 
absorption of blue color in absorption spectrum of visible parts. 

The R f value obtained with a thin silica gel layer, 20 x 20 cm 0 25 mm 
development solvent, benzene, ethyl acetone, ethanol, n-propanol (14 : 4 : 1). 



Chemical Shift 8 and 7: 

The chemical shift in the proton in position 7 and 8 obtained with nuclear 
magnetic resonance. 

mn ,, As ,° ne Can see from Table 1. Ae high-activity OH-Phd and low-activity OH-Phd can be 

Z£2£g£ST conflguration * hydrogen position 7 - 8 

dm* of S Lwntf am ° Unt f u admmistration of the chlorophyll derivative in the anticancer 

ate'CX"* of 1 0 mg ~ 300 mg per ^ dose f ° r - 

can be ^nS"? t0 U" f0rmulation of * e dancer drug of this invention, the preparation 
wmbeatenisteed orally or as a preparation that can be injected according to a customarT 

£££ 52tSo?5? 15 * ^ bC ^ "** * haS been dissol - d inSl"7water 

aSn rt™ °?'k C3n b t dlssolved di ^tly in a symbiotic physiological salt solution In 
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Furthermore, it should be added that the anti-cancerous effect of the above-described 
substance is not limited only to the above described example of this invention or to a 
manufacturing example of the anti-cancer drug of this invention or a drug example which was 
tested for toxicity. 

Embodiment 1 

1.25 x 10 items of sarcoma 180 tumor cells were administered by subcutaneous 
inoculation to ICR mice (male mice, 7 weeks old, weighing about 25 g) per 1 mouse, and 
standard rearing was conducted after the grafting. The grafted group of individual mice in which 
growth of tumor cells was confirmed (10 mice in 1 group) was injected from the 8 th day after the 
grafting with 0, 10, or 20 mg of OH-Phd per kilogram of body weight of the mice, dissolved in 
physiological salt solution, or with 20 mg/kg of Phd, Pyrophd, OH-Chld, Chid, or Pyrochld per 
kilogram of body weight of the mice, administered directly into the tumor region in the mice. 
This administration was conducted 9 times during a period of 3 days. Immediately after that, 
irradiation was conducted for 1 day, and for 6 hours, with rays in the wavelength range of 400 ~ 
1,000 nm having a strength of 100 mW/cm 2 (with the light of a 500 W Tungsten lamp 
transmitted through 2 cm of a water layer providing a shielding profile for hot rays). The tumor 
was then extracted on the 32 nd day after the grafting with the tumor took place, the weight of the 
tumor was measured and the tumor suppressing ratio was calculated based on the formula below. 

average tumor weight i n contrast segment - average tumor weight in tested segment 
suppression ratio % = average tumor weight in contrast segment x 1 00 

The contrast group of the mice was administered a physiological salt solution in the same 
manner as the tested segment and they were also irradiated in the tumor region. In addition, the 
mice were fed OH-Phd in a dark environment with 20 mg/kg of body weight, and also the 
contrast group was kept in a dark environment. The results are shown in Table 1. 

[page 5] 

Because Chid, OH-Chld, Pyrochld are unstable properties, a Mg atom can be easily 
released into a living organism or into the molecules used during extracting operations, causing 
changes in Phd, OH-Phd, and Pyrophd. 

The anti-tumor activity of these substances, corresponding to Mg-Phd, is almost identical. 
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Table 1 - Result of the anti-tumor effect after direct administration into the tumor of the 

chlorophyll derivative. 





Administration 
Amount 
(mg/kg) 


Light 


Average 
Tumor 
Weight (g) 


Suppression 
Ratio 

(%) 


Contrast 
Segment 


0 


L 


1 .49 V 1 .46 


0 


OH-phd 


90 

180 

180 
i on 


L 
r 

V 

D 


0.35 V 0.41 

fi town i zt 
u. i y v u. j *f 

0.75 V 1.04 

1.43 V 0.86 


76.5 

49.7 

4.0 


OH-Chld 


1 on 


T 

L 


0.23 V 0.38 


ft A S~ 

84.6 


Phd 


ISO 


L 


0.63 V 0.32 


57.7 


Chid 


180 


L 


0.54 V 0.47 


63.8 


Pyrophd 


180 


L 


0.86 V 0.72 


42.3 


Pyrochld 


180 


L 


0.57 V 0.42 


61.7 



Notes: 

L: Light rays with 20 Klux 
L': Light rays with 0.5 Klux 
D: Dark environment. 



Embodiment 2 



Similarly to Embodiment 1 , sarcoma 1 80 tumor cells were administered by subcutaneous 
inoculation into the dorsal region of ICR mice per 1 mouse and standard rearing was conducted 
after grafting. The grafted group of individual mice in which growth of tumor cells was 
confirmed was injected from the 8 th day after the grafting with 0 mg, 0.3 mg, 1 mg, and 3 mg of 
OH-Phd and Phd per kilogram of body weight of the mice, dissolved in physiological salt 
solution, administered through the tail vein of the mice, resulting in a total of 1 1 aclministrations 
during an interval of 2 ~ 3 days. Similarly to Embodiment 1, irradiation with light rays was 
conducted and after a period of rearing lasting 32 days, the tumor was extracted and the tumor 
suppression ratio was determined. 
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Table 2 - Anti-Tumor Effect with Administration of OH-Phd into tail vein 



Contrast Group 
Segment 

Admin. Segment 
OH-Phd 



Admin. Segment 
Phd 



Total Administered 
Amount - mg/kg of 
Weight 

0 



3.3 

11 

33 

33 

33 

3.3 

11 

33 



Light Rays 



L 
L 
L 
L* 
D 

L 
L 
L 



Average Tumor 
Weight (g) 



5.54 V 1.04 



1.05 V 0.6 
0.68 V 0.60 
0.18 V 0.18 
2.36 V 1.44 
4.43 V 0.87 

1.6 V 0.87 
1.3 V 1.44 
2.3 V 1.29 



Suppression Ratio 



0 



81.0 
87.7 
96.8 
57.4 
20.0 

71.1 
76.3 
57.9 



Notes: 



L: 20 Klux 

V: 0.5 Klux. 

D: Dark environment. 

vein T^ eXC6llent 'J 6 '' ^ diSplay£d ^ 3 joint admi *istration of OH-Phd, Phd into the tail 
w^aaSnrer^ ? ^ ^ ° f ^ * * wWch 33 m * of 0H - Phd 

Embodiment 3 

region rtlSF*- 1 * 0 T? "S?!"* admi ^tered by subcutaneous inoculation into the dorsal 
region of ICR mice and after 23 days of standard rearing, when the grafted tumor grew to an 

, 3 mg/kg of the body weight of the mice was 
administered through the tail vein. After 24 hours, irradiation was applied with light having an 
E? fTlT- °?° 0l ™ /Cm **** hot rays (using a 500 Wlight source* a TuLgL" 
llrr S t0 *" ^ J 681011 ' ^ admWstrati - of OH-Phd and treatment with 

T^^!lZ7T^ P T d 3 ^ " ^ int6rValS - After rearin g ™» <™tinued in 
a dark environment and the changes in the size of the tumor were observed. The segment which 

£l£X£2£ ° t H " P " d ^ g T ±C SamC ^ of Physiological salt solSn w^le 
the light irradiation treatment was applied to this segment in the same manner. 
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Table 3 - Tumor treatment effect of OH-Phd 





Total OH-Phd 


Size of Tumor 


Tumor Size after 


Suppression 




Admin. Amount 


during 


10 Days of 


Ratio 




(mg/kg of weight) 


Administration 


Treatment (mm 2 ) 


% 






(mm 2 ) 






Contrast Segment 


0 


273 V 64 


376 V 123 


0 


Tested Segment 


9 


248 V 82 


129 V 79 


66.0 



Note: 



The size of the tumor (mm ); long diameter x short diameter; after OH-Phd was 
administered. Because degenerative destruction occurred in the segment to which irradiation with 
light rays was applied, after 10 days, the size of the tumor has shrunk to about 1/3 (cubical 
conversion). 

Embodiment 4 

Similarly to Embodiment 1, sarcoma 180 was grafted to ICR mice and from the 8 th day 
after the grafting, 0.10 mg OH-Phd was administered per kg of body weight of the mice orally by 
using a stomach probe. After the administration, the tumor region was irradiated with light rays 
for 30 minutes in 24 hour intervals in the same manner as in Embodiment 3 by using light rays 
with 300 mW/cm 2 . The administration and treatment with irradiating light rays was conducted 
twice during a continuous period of 5 days for a total of 10 administrations. After rearing was 
conducted for 32 days, the tumor was extracted, its weight was measured and the suppression 
ratio was calculated. 



Table 4 - Anti-Tumor effect with oral administration of OH-Phd 





Total Administered 


Average Tumor 


Suppression Ratio 




Amount (mg/kg) 


Weight (g) 


(%) 


Contrast Segment 


0 


2.6 V 1.5 


0. 


OH-Phd Segment 


100 


0.9 V 0.5 


65.4 



Embodiment 5 (Toxicity Test) 
[page 6] 
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[part of the top line illegible] 

... ICR mice (male and female) whose weight was around 50 [illegible] g were used to 
conduct acute toxicity tests for each administration path. 

For oral administration, the substance was administered with a stomach probe after it was 
dissolved in distilled water. For intravenous administration and administration into the 
abdominal cavity, the substance was dissolved in a physiological salt solution and then injected 
with a syringe. LD 50 was calculated according to the Richfield- Wilcoxon method. Rearing was 
conducted after the administration in each case in a dark environment. 

Table 5 - Acute toxicity characteristics in a dark environment (LD 50 ) mg/kg 



Administration Method 


OH-Phd 


Phd 


Pyrophd 


Intravenous Administration 


200 < 


200 < 


200 < 


Administration Into Abdominal 
Cavity 


200 < 


200 < 


200 < 


Oral Administration 


1000 < 


1000 < 


1000 < 



The numbers shown in the figure indicate the limit for solubility of the administered 
substance in water or in a physiological salt solution. Death did not occur in either case. 

Although absorption and discharge of the substance into normal cells and into organs, as 
well as hypersensitivity to light rays, was displayed with irradiation with light rays within 12 ' 
hours after the administration, no reaction was indicated with irradiation 24 hours after the 
administration. The administered substance was not observed in any cells or organs 24 hours 
after the administration. 

Manufacturing Example 1 

After Chlorella cells (1 kg of moist substance) were suspended in 5 1 of a phosphate 
buffer solution (0.1 M, pH 7.0) and stirring was conducted for a treatment period of 48 hours 
with an air current at 40EC, the Chlorella cells were gathered by centrifugal separation and these 
cells were then dissolved in 3 1 of a 30% acetone solution and then allowed to age for 3 hours at 
36EC. 

After the aging, centrifugal separation was conducted, the supernatant was extracted and 
the extract solution was obtained after 3 1 of methanol were added 3 times to the residue. 



The supernatant obtained in this manner mixed with the methanol extract solution 



was 



12 



t 



then enriched under reduced pressure to 2 of the amount and after 2 1 of chloroform were added 
to the resulting mixture, vigorous mixing was applied. Distilled water was added after that and 
washing was conducted, which was followed by separation conducted with a chloroform layer, 
making it possible to obtain a residue when the chloroform was removed under reduced pressure. 
The residue obtained in this manner was dissolved in 1 1 of ethyl ether, and after an equivalent 
amount of 1 7% HC1 solution was added, separation was conducted with a layer of hydrochloric 
acid solution. After the concentration of the hydrochloric acid was diluted to 5% with water, 
ethylene ether was added and the solution was mixed. 

After this ether layer was separated and washing with pure water was conducted, the 
resulting mixture was enriched under reduced pressure. This enriched solution was applied to a 
sihca gel layer and the coloring band (R f 0.39 and R f 0.34) was developed with a solvent 
(benzene, ethyl acetone, ethanol, n-propanol, 16 : 4 : 1 : 1) in a cool and a dark environment. 

The coloring band obtained in this manner was then scraped off, methanol was added and 
the pigment was extracted, and after evaporation under reduced pressure in methanol piements 
(Phd 1 . 1 9 g, OH-Phd 0.86 g) were obtained. 

Manufacturing Example 2 

Acetone with a concentration of 30% was added to an enriched solution of live Chlorella 
cells, and after strong ventilation was conducted with a pH of 7.0 and a temperature of 36EC for 
a period of 24 hours, the chlorophyll pigment was manufactured with extraction, separation, and 
refining according to the same manner as in Embodiment 1 . 

492 mg of Phd and 386 mg of OH-Phd were obtained from 100 g of Chlorella algae. 
Manufacturing Example 3 

After dried Chlorella powder (inactivated chlorophyllase) was pulverized with a 
homogenizer to obtain a fine powder, the powder was suspended in a 30% acetone solution, and 
after ventilation and stirring was conducted with an air current for a period of 24 hours, a 
chlorophyll-based pigment was obtained according to the same method that was used in 
Manufacturing Example 1. Next, a hydroxy chlorophyll fraction was separated with saccharose 
column chromatography (0.5% development solvent comprising isopropanol - petroleum ether) 
and after the solvent was distilled out, the resulting mixture was dissolved in ethanol ether Next 
an equivalent amount of 30% hydrochloric acid was added and after vibrations were applied in a' 
a dark environment at room temperature for a period of 1 hour and after dephytylization was 
conducted, water was added, as well as a 17% hydrochloric acid concentration. Ether was then 
added to achieved pigment distribution, a 17% HC1 fraction was formed and refining was 
conducted in the same manner as in the case of Manufacturing Example 1 . This made it possible 
to obtain 618 mg of OH-Phd from 100 g of Chioreila algae 
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Manufacturing Example 4 



100 mg of chlorophyll a^was dissolved in 50 ml of acetone and 60 g of silica gel (soda 
silicate) was added for adsorption of chlorophyll, and after acetone was evaporated, aging was 
conducted for 1 hour at 36EC in a dark environment with air current ventilation. After the 
adsorption, the adsorbed pigment was dissolved in acetone and enriched under reduced pressure 
at a low temperature in a dark environment. 

[page 7] 

After dissolution in ethylene ether, the hydroxy chlorophyll fraction was separated with 
saccharose column chromatography in the same manner as in Embodiment 3, the hydroxy 
chlorophyll fraction was scrapped off, dissolved in ether, an equivalent amount of a 30% HC1 
solution was added, and after dephytylization, water was added to create a 1 7% concentration of 
hydrochloric acid. This was followed by the same refining process that was also used in 
Manufacturing Example 1 . 

This made it possible to obtain 32 mg of OH-Phd from 100 mg of Chlorella. 
Preparation Manufacturing Example 1 

After 15 mg of OH-Phd was dissolved in 0.5 ml of sterilized distilled water and after 
dilution was conducted with 0.5 ml of 1 .8% physiological salt solution, the mixture was filtered 
through a bacteria removing filter, poured into an ampule for sterile injection and stored in a dark 
environment. 

Preparation Manufacturing Example 1 

After 1,500 mg of a mixture consisting of 630 mg of OH-Phd and 870 mg of Phd was 
dissolved in 50 ml of 0.1 N NaOH, approximately 50 ml of 0.1 N HC1 was added to achieve 
neutralization. In addition, the mixture was filtered through a bacteria removing filter, poured 
into an ampule for sterile injection, sealed and stored in a dark environment. 
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